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In the application of: 

Reiner GIECK 
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Filing Date: January 28, 2002 

For: PROCEDURE FOR OPTIMIZING 
DATA TRANSMISSION VIA 
LINES 
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PRELIMINARY AMENDMENT 

Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Prior to examination on the merits, please amend this application as follows: 
In the Claims: 

1 . A method of data transmission, comprising: 

determining and storing at least one transmission method, with at least one 
transmission speed that represents a data throughput rate, in memory for different line 
parameters of lines; 

measuring the line parameters of the line using the at least one transmission 
method; and 

selecting the at least one transmission method having the transmission speed in 
which the measured and stored line parameters are most compatible. 



2. The method according to claim 1, wherein the line parameters are represented by 
the attenuation and running time of the line and by interference signals on the line. 
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3. The method according to claim 2, wherein the running time is determined by a 
measurement of the phase difference between two signals with different frequencies, one 
of the two signals formed according to the transmission method. 

4. The method according to claim 1, wherein the maximum data throughput rate for 
different line parameters is determined with different transmission methods and 
transmission speeds, by selecting the transmission methods in the frequency range of 
which the line parameters of attenuation and running time demonstrate the least amount of 
variations, and in which the interference of the measured interference signal has the least 
effect, and the line parameters that represent the maximum throughput rate are stored in 
memory. 

5. The method according to claim 1, wherein before the start of a data transmission, a 
measurement procedure is initiated, the procedure comprising: 

determining which end of the line is a central end and which end of the line is a 
decentral end, 

measuring interference of the line before the line parameters are measured at the 
central end, 

selecting and reporting a transmission method to the decentral end, 
sending a predetermined test signal by the central end, at two different frequencies, 
based on the line parameters stored in memory for the selected transmission method, and 
the line parameters of the test signal are measured by the decentral end, and a test signal is 
transmitted to the central end by the decentral end, 

checking an attenuation of the test signal at the central end, and, as function of the 
measured attenuation, additional test signals at two different frequencies are transmitted to 
the decentral end, 

repeating the sending and checking until the line parameters stored in memory 
have been worked off, and 

comparing the measured line parameters with the line parameters stored in 
memory, and determining the transmission method and the transmission speed as a 
function of the comparison. 
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6. The method according to claim 5, wherein the line parameters stored in memory 
are stored in tables, such that the tables are assigned to the different transmission methods 
with different speeds, and the selection of a transmission method for determining the line 
parameters and for determining the transmission method with the maximum throughput 
rate occurs by a comparison of the determined line parameters stored in the tables. 

7. The method according to claim 6, wherein transmission units are each connected at 
ends of the line, where a communications terminal is connected to one transmission unit, 
and a communications system is connected to the other transmission unit. 

8. The method according to claim 7, wherein the transmission methods are 
represented by synchronous or asynchronous base band transmission methods, or by a 
single-carrier or multi-carrier frequency transmission method. 

9. The method according to claim 8, wherein the AMI method, HDB3 method, coded 
diphase method, or 2B1Q method is provided as the base band transmission method, and 
the QAM method with different step numbers and the phase difference method is provided 
as the carrier frequency transmission method. 

In the Abstract: 

Please replace the Abstract with the substitute Abstract attached hereto. 
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REMARKS 



Amendments to the specification have been made and are submitted herewith in 
the attached Substitute Specification. A clean copy of the specification and a marked-up 
version showing the changes made are attached herewith. The claims and abstract have 
been amended in the attached Preliminary Amendment. All amendments have been made 
to place the application in proper U.S. format and to conform with proper grammatical and 
idiomatic English. None of the amendments herein are made for reasons related to 
patentability. No new matter has been added . 

Attached hereto is a marked-up version of the changes made to the claims by the 
current amendment. The attached page is captioned " Version with markings to show 
changes made ". 

In the event that the transmittal letter is separated from this document and the 
Patent Office determines that an extension and/or other relief is required, applicant 
petitions for any required relief including extensions of time and authorizes the 
Commissioner to charge the cost of such petitions and/or other fees due in connection with 
the filing of this document to Deposit Account No. 03-1952 referencing docket no. 
449122022600 . 



Dated: 



June 10,2002 




Kevin R. Spivak 
Registration No. 43,148 



Morrison & Foerster llp 
2000 Pennsylvania Avenue, N.W. 
Washington, D.C. 20006-1888 
Telephone: (202) 887-6924 
Facsimile: (202) 263-8396 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 



For the convenience of the Examiner, the changes made are shown below with 
deleted text in strikethrough and added text in underline. 

In the Claims: 
What is claimed is: 

1 . M e thod for optimizing 1. A method of data transmission, comprising: 

determining and storing at least one transmission method 2 with at least one 
transmission speed that represents a data throughput rate 3 in memory for different line 
parameters of lines ? i 

measuring the line parameters of the line using the at least one transmission 
method ; and 

selecting the at least one - transmission method having the transmission 
speed in which the measured and stored line parameters are most compatible. 

3rr- 2. The method according to claim 1 , wherein the line parameters are represented by 
the attenuation and running time of the line and by interference signals on the line. 

3. M e thod The method according to claim 2, wherein the running time is determined by 
a measurement of the phase difference between two signals with different frequencies, one 
of the two signals formed according to the transmission method. 

4. Method The method according to claim 1, wherein the maximum data throughput rate 
for different line parameters are is determined with different transmission methods and 
transmission speeds, by ef selecting the transmission methods in the frequency range of 
which the line parameters of attenuation and running time demonstrate the least amount 
of variations, and in which the interference of the measured interference signal has the 
least effect, and the line parameters that represent the maximum throughput rate are stored 
in memory. 

5. Method The method according to claim 1 , wherein before the start of a data 
transmission, a measurement procedure is initiated, the procedure comprising: 
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determining which end of the line the is a central end and which end of the line 

is a decentral end, 

measuring interference of the line before the line parameters are m e asure s 
measured at the central end , 

selecting and reporting a transmission method to the decentral end, 
sending a predetermined test signal by the central end, at two different 
frequencies, based on the line parameters stored in memory for the selected transmission 
method, and the line parameters of the test signal are measured by the decentral end end , 
and a test signal is transmitted to the central end by the decentral end, 

the checking an attenuation of the test signal at the central end, and, as function of 
the measured attenuation, additional test signals at two different frequencies are 
transmitted to the decentral end, 

repeating the sending and checking until the line parameters stored in memory 
have been worked off, and 

comparing the measured line parameters with the line parameters stored in 
memory, and determining the transmission method and the transmission speed as a 
function of the comparison. 

6. M e thod The method according to claim 5, wherein the line parameters stored in 
memory are stored in tables, such that the tables are assigned to the different transmission 
methods with different speeds, and the selection of a transmission method for determining 
the line parameters and for determining the transmission method with the maximum 
throughput rate occurs by a comparison of the determined line parameters stored in the 
tables. 

7. Method The method according to claim 6, wherein transmission units are each 
connected at ends of the line, where a communications terminal is connected to one 
transmission unit, and a communications system is connected to the other transmission 
unit. 

8. Method The method according to claim 7, wherein the transmission methods are 
represented by synchronous or asynchronous base band transmission methods, or by a 
single-carrier or multi-carrier frequency transmission method. 
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9. Method The method according to claim 8, wherein the AMI method, HDB3 method, 
coded diphase method, or 2B 1 Q method is provided as the base band transmission 
method, and the QAM method with different step numbers and the phase difference 
method is provided as the carrier frequency transmission method. 
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Amended Claims 

1. Method for optimizing data transmission via lines 
(L) , 

- wherein at least one transmission method (BB1, BB2 ) 
with at least one transmission speed that represents 
the data throughput rate is determined and stored in 
memory for different line parameters dp") of lines 
(L) , 

- wherein the line parameters (lp) of a line (L) are 
measured using at least one transmission method (BB1, 
BB2) , 

- wherein that transmission method (BB1 , BB2) with that 
transmission speed is selected, at which the greatest 
agreement of the measured and stored line parameters 
(lp, lp") is found. 

2. Method according to Claim 1, [characterized in that] 
the line parameters (lp) are represented by the 
attenuation and running time (lz) of the line and by 
interference signals (rs) on a line (L) . 

3. Method according to Claim 2, characterized in that 
the running time (lz) is determined by means of a 
measurement of the phase difference (pd) between two 
signals (ts) with different frequencies, one of them 
formed according to a transmission method (BB1, BB2 ) . 

4. Method according to one of the preceding claims, 
characterized in that 

the maximum data throughput rate for different line 
parameters dp") are [sic] determined with different 
transmission methods BB1, BB2 and transmission speeds, by 
selection of those transmission methods BB1, BB2 in the 
frequency range of which the line parameters dp) of 
attenuation and running time (lz) demonstrate the least 
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variations, and with which the interference of the 
measured interference signal (rs) has the least effect, 
in addition, and that the line parameters (lp") that 
represent the maximum throughput rate are stored in 
memory . 

5. Method according to one of the preceding claims, 
characterized in that 

before the start of a data transmission, a measurement 
procedure is initiated, by means of which 

a) one end of the line (L) is determined to be the central 
end (M) and the other is determined to be the decentral 
end (S) , 

b) before the line parameters (lp) are measures, the basic 
interference, i.e. the background noise (rs) of the 
line (L) is measured, 

c) after analysis of the measured basic interference by 
the central end (M) , a transmission method (BB1 , BB2) 
is selected and reported to the decentral end (S) , 

d) based on the line parameters (lp) stored in memory for 
the selected transmission method (BB1, BB2 ) , a 
predetermined test signal (ts) is sent out by the 
central end (M) , at two different frequencies, in each 
instance, and that the line parameters (lp) of the test 
signal (ts) are measured by the decentral end (S) , 
whereupon a test signal (ts) is transmitted to the 
central end (M) by the decentral end (S) , 

e) the attenuation of the test signal (ts) is checked at 
the central end (M) , and, as function of the measured 
attenuation, additional test signals (ts) at two other 
different frequencies are transmitted to the decentral 
end (S) , 

f) steps d) and e) are repeated until the line parameters 
stored in memory (lp) [sic] have been worked off, and 

g) the measured line parameters (lp) are compared with the 
line parameters (lp") stored in memory, and the 
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transmission method (BB1, BB2 ) and the transmission 
speed are determined as a function of the comparison 
result . 

6. Method according to Claim 5, characterized in that 
the line parameters stored in memory dp") are stored in 
tables (Tl-Tn) , where the tables (Tl-Tn, TD) are assigned 
to the different transmission methods (BB1, BB2 ) with 
different speeds, and that the selection of a 
transmission method (BB1 , BB2 ) for determining the line 
parameters (lp) and for determining the transmission 
method with the maximum throughput rate takes place by 
means of a comparison of the determined line parameters 

(lp) and the line parameters dp") stored in the tables 

(Tl-Tn, TD) . 

7. Method according to one of the preceding claims, 
characterized in that 

it is provided in a transmission units [sic] (UE) , each 
connected with the ends of the line (L) , where a 
communications terminal (KE) is connected to one 
transmission unit (UE) , and a communications system (KS) 
is connected to the other transmission unit (UE) . 

8. Method according to one of the preceding claims, 
characterized in that 

the transmission methods (BB1, BB2 ) are represented by 
synchronous or asynchronous base band transmission 
methods (BB1, BB2) , or by a single-carrier or multi- 
carrier frequency transmission method. 

9. Method according to Claim 8, characterized in that 
the AMI method, HDB3 method, coded diphase method, or 
2B1Q method is provided as the base band transmission 
method, and the QAM method with different step numbers 
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and the phase difference method is provided as the 
carrier frequency transmission method. 



PROCEDURE TO OPTIMIZE DATA TRANSMISSION VIA LINES 
ABSTRACT 

For different line parameters of lines at least one transmission procedure with a 
transmission rate representing the maximum throughput rate is determined and stored. In a 
current data transmission via a line, its line parameters are measured and the transmission 
procedure is selected with the transmission rate at which the greatest agreement is 
determined between the measured and stored line parameters, i.e., a maximum data 
throughput rate. 
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Substitute Specification 
(Marked-up Copy) 

PROCEDURE FOR OPTIMIZATION OF DATA TRANSMISSION VIA LINES 

CLAIM FOR PRIORITY 
This application claims priority to International 
Application No. PCT/DEOO/02505 which was published in the 
German Language on February 8, 2 0 01. 

TECHNICAL FIELD OF THE INVENTION 
The invention relates to a method for optimizing data 
transmission . 

BACKGROUND OF THE INVENTION 

In the service area of — communicat iono or feeder nets of 

communications systems or networks different 

transmission procedures are used to transmit data for ^ 
For example^ digitized voice information or Internet data 
information via lines may be transmitted via 2-wire or 4- 
wire lines. Frequently used transmission procedures 
include the baseband transmission procedure and single- 
carrier or multi-carrier procedures. Additional echo 
compensation processes are required for bi-directional 
data transmission via two-wire lines. Modems frequently 
use single- or multiple carrier frequency processes, 
whereby appropriate modulation procedures -- in 
particular phase modulation procedures -- depending on 
the transmission rates to be achieved, are applied. 

Modems use a default transmission rate that is reduced 
during temporary interference, which causes a sharp drop 
in transmission quality. Once the interference is 
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eliminated or repaired, the modem returns to the original 
transmission rate. 

SUMMARY OF THE INVENTION 

The invention improves transmission via lines, in 
particular service lines to communications systems. 

One aspect of the invention includes being able to 
determine and store at least one transmission procedure 
with a transmission rate representing the maximum 
throughput rate for different line parameters of lines. 

Current line data transmission^ via a line^ measures line 
parameters^ and a given transmission procedure selects a 
given transmission rate with the best match between 
measured and stored line parameters. In this respect, the 
line parameters are represented by line damping and 
runtime and by interfering signals on a line. 

In one embodiment of the invention^ use of a line or 
service line is optimized by determining maximum data 
throughput because in the event of error- free maximum 
data throughput, data throughput depends on the 
transmission procedure used on a given line or 
transmission line with interfering signals. In this 
context, the highest transmission rate with a given 
transmission procedure does not equal the greatest data 
throughput . 

Additional BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is described below using a drawing , in 
which: 
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The — drawing Figure 1 shows a block diagram of a feeder 
network in a communications network . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Figure 1 shows a block diagram with a feeder network AN 
of a communications network KN, representing, for 
example, an ISDN communications network or a data 
communications network such as the Internet. A two-wire 
line L is supplied with the AN service network, with a 
transmission unit UE connected to both ends -- in the 
example this is represented by several lines. A 
transmission module UE is supplied and connected to the 
line L and the communications transmitter KE in the 
transmission unit UM, whereby the transmission module UM 
can, for example, take the form of two transmission 
procedures such as two different baseband procedures BB1, 
BB2 with an echo compensation procedure. Alternatively, 
for example, single- or mult i -carrier frequency 
procedures such as the OFDM transmission procedure, are 
possible. A measuring unit ME connected to the line L and 
a control unit ST are provided in the transmission module 
UM to measure the line parameters lp of line L . 

In the lower area, a dotted line represents the 
transmission units UE to illustrate the exchange of 
information . 

A preamble P is sent between the transmission modules UM 
before determining the line parameters (lp) and a 
procedure is used to switch the two transmission modules 
UM to the measuring procedure. In this connection, the 
preamble P information and the procedure are determined 
using a low transmission rate compared to the following 
measuring procedure and a simple transmission procedure - 
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for example two-stage phase difference modulation or 
binary frequency modulation --, so that transmission of 
information is assured even along lines L with low 
transmission quality, whereby the echo compensation 
procedure is switched off for a two-wire line L. 

Measuring the line parameters lp, i.e., the measuring 
procedure, can be performed as follows: 

(a) a transmission module UM is designated as master (M) 
or as master transmission module UM (M) -- preferably in 
communications system KS -- and the other transmission 
module UM as slave (S) or decentralized transmission 
module UM (S) . 

(b) In each of the two transmission modules UM, the 
interference in line L, i.e., the noise floor signal ts, 
is measured using measuring unit ME, analyzed for 
amplitude and frequency, and the results of these 
analyses saved. Based on the results of the analysis, the 
master (M) makes an initial selection for a possible 
transmission procedure BB1 , BB2 . If the noise floor 
signal rs includes high-level signal frequencies, a 
transmission procedure BB1 , BB2 is initially selected at 
which these signal frequencies produce no interference. 

(c) Using a transmitting preamble P, the slave (S) is 
informed by coded information which transmission 
procedure BB1, BB2 and which transmission rate are 
provided in the measuring procedure. 

(d) The selected transmission procedures BB1, BB2 are 
assigned tables T in two transmission modules UM, which 
are selected by the currently used transmission procedure 
BB1, BB2 from a majority of tables Tl...Tn that are saved 
in the transmission modules UM. 
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(e) The master (M) sends a test signal ts with two 
frequencies and amplitudes for a given time tl, whereby 
the frequencies and amplitudes and the times are 
determined by the table T. 

(f) In the slave (S) the amplitudes a of the received 
test signal ts are measured for individual frequencies 
and the phase difference pd of the frequencies of the 
test signal ts are measured using the measuring unit ME. 
The phase difference fd can be used to determine runtime 
lz, which are saved along with the measured values of 
amplitudes a. 

(g) Then the slave (S) and the master (M) send out a test 
signal ts for the given time t2 . 

(h) The master (M) also determines for each frequency the 
amplitudes of test signal ts and the phase difference pd 
using measuring unit ME and runtime lz. Furthermore, the 
received test signal ts is checked for maximum allowable 
damping . 

If the damping is below that point, the master (M) will 
transmit an additional test signal ts with two 
frequencies and amplitudes for a given time tl to slave S 
via the line L, whereby the frequencies and amplitudes 
and time spans tl, t2 again are determined by the table 
T. 

(i) The evaluation described in (g) and (f) is again 
carried out in the slave (S) . 

The procedures described in e) through h) are repeated 
until the frequencies and/or pairs of frequencies in the 
assigned table T are tested. In this manner, line L is 
tested in a grid of frequencies. In this regard, the 
master (M) stops measuring if a test signal ts frequency 
in the table has too high damping, i.e., line damping. 
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Based on a decision table in the master (M) , the slave 
(S) is informed for which new transmission procedures 
BB1 , BB2 and at which transmission rate the following 
measurements are to be carried out . The transmission 
modules UM select from the tables T and the measurement 
is assigned. This way several transmission procedures 
BB1 , BB2 are tested and transmission rates are tested, 
and frequency ranges that are suitable for data 
transmission in addition to commensurate transmission 
rates are determined. 

To determine transmission procedure BB1, BB2 with the 
maximum throughput rate, the analysis results are 
compared with table TD, in which the frequencies and 
frequency ranges are stored for various transmission 
procedures BB1 , BB2 for different transmission rates, and 
then those are determined in which the lowest possible 
damping and runtime distortions occur based on their 
spectrum. The transmission procedure or procedures chosen 
.are those in which the tested frequency range have the 
lowest fluctuations in measured damping and runtime lz 
and, moreover, in which the measured noise floor signal 
rs has the least effect on throughput rate. The values 
stored in the tables for the comparisons are determined 
empirically with a wide variety of transmission 
procedures and line properties at different frequencies 
and frequency ranges in test rigs, for example in a test 
setup. The maximum throughput rate can equal the maximum 
possible transmission rate, it can however be lower, in 
particular in the event of heavy interference and/or 
noise floors that necessitate repeated transmittal of 
data containing interference. That means that an optimum 
transmission rate will be determined in which the data 
throughput rate is optimal The maximum data throughput 



6 



j my*? , . 



rate can also be set at differently measured line 
parameters lp and different transmission procedures BB1, 
BB2 by, for example, measuring the error rate and data 
packet repeat rate. 

After selecting the transmission procedure BB1 , BB2 , 
corresponding control information sti is sent to 
transmission module UM, where the selected transmission 
procedure BB1 , BB2 is set. The selection of the suitable 
transmission procedure BB1, BB2 with optimum transmission 
rate can be done with every operation of the transmission 
units UE or at the initial operation of a line L. 

The procedure according to the invention is not limited 
to one embodiment, but can be applied to a wide variety 
of transmission procedures -- for example different 
single- or multi -carrier frequency procedures with 
different carrier modulations, and for a wide range of 
line types (2-wire and 4-wire line) . 
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Substitute Specification 
(Clean Copy) 



PROCEDURE FOR OPTIMIZATION OF DATA TRANSMISSION VIA LINES 



This application claims priority to International 
Application No. PCT/DE00/02505 which was published in the 
German Language on February 8, 2 001. 

TECHNICAL FIELD OF THE INVENTION 
The invention relates to a method for optimizing data 
transmission . 



In the service area or feeder nets of communications 
systems or networks, different transmission procedures 
are used to transmit data. For example, digitized voice 
information or Internet data information via lines may be 
transmitted via 2 -wire or 4 -wire lines. Frequently used 
transmission procedures include the baseband transmission 
procedure and single - carrier or mult i -carrier procedures. 
Additional echo compensation processes are required for 
bi-directional data transmission via two-wire lines. 
Modems frequently use single- or multiple carrier 
frequency processes, whereby appropriate modulation 
procedures in particular phase modulation procedures - 

- depending on the transmission rates to be achieved, are 
applied . 

Modems use a default transmission rate that is reduced 
during temporary interference, which causes a sharp drop 
in transmission quality. Once the interference is 
eliminated or repaired, the modem returns to the original 
transmission rate. 



CLAIM FOR PRIORITY 



BACKGROUND OF THE INVENTION 
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SUMMARY OF THE INVENTION 
The invention improves transmission via lines, in 
particular service lines to communications systems. 

One aspect of the invention includes being able to 
determine and store at least one transmission procedure 
with a transmission rate representing the maximum 
throughput rate for different line parameters of lines. 

Current line data transmission, via a line, measures line 
parameters, and a given transmission procedure selects a 
given transmission rate with the best match between 
measured and stored line parameters. In this respect, the 
line parameters are represented by line damping and 
runtime and by interfering signals on a line. 

In one embodiment of the invention, use of a line or 
service line is optimized by determining maximum data 
throughput because in the event of error- free maximum 
data throughput, data throughput depends on the 
transmission procedure used on a given line or 
transmission line with interfering signals. In this 
context, the highest transmission rate with a given 
transmission procedure does not equal the greatest data 
throughput . 

BRIEF DESCRIPTION OF THE DRAWINGS 
The invention is described below using a drawing, in 
which : 

Figure 1 shows a block diagram of a feeder network in a 
communications network. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Figure 1 shows a block diagram with a feeder network AN 
of a communications network KN, representing, for 
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example, an ISDN communications network or a data 
communications network such as the Internet. A two-wire 
line L is supplied with the AN service network, with a 
transmission unit UE connected to both ends -- in the 
example this is represented by several lines. A 
transmission module UE is supplied and connected to the 
line L and the communications transmitter KE in the 
transmission unit UM, whereby the transmission module UM 
can, for example, take the form of two transmission 
procedures such as two different baseband procedures BB1, 
BB2 with an echo compensation procedure. Alternatively, 
for example, single- or mul ti - carrier frequency 
procedures such as the OFDM transmission procedure, are 
possible. A measuring unit ME connected to the line L and 
a control unit ST are provided in the transmission module 
UM to measure the line parameters lp of line L . 

In the lower area, a dotted line represents the 
transmission units UE to illustrate the exchange of 
information . 

A preamble P is sent between the transmission modules UM 
before determining the line parameters (lp) and a 
procedure is used to switch the two transmission modules 
UM to the measuring procedure. In this connection, the 
preamble P information and the procedure are determined 
using a low transmission rate compared to the following 
measuring procedure and a simple transmission procedure - 
- for example two- stage phase difference modulation or 
binary frequency modulation --, so that transmission of 
information is assured even along lines L with low 
transmission quality, whereby the echo compensation 
procedure is switched off for a two-wire line L. 

Measuring the line parameters lp, i.e., the measuring 
procedure, can be performed as follows: 
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(a) a transmission module UM is designated as master (M) 
or as master transmission module UM (M) -- preferably in 
communications system KS -- and the other transmission 
module UM as slave (S) or decentralized transmission 
module UM (S) . 

(b) In each of the two transmission modules UM, the 
interference in line L, i.e., the noise floor signal ts, 
is measured using measuring unit ME, analyzed for 
amplitude and frequency, and the results of these 
analyses saved. Based on the results of the analysis, the 
master (M) makes an initial selection for a possible 
transmission procedure BB1, BB2 . If the noise floor 
signal rs includes high-level signal frequencies, a 
transmission procedure BB1, BB2 is initially selected at 
which these signal frequencies produce no interference. 

(c) Using a transmitting preamble P, the slave (S) is 
informed by coded information which transmission 
procedure BB1 , BB2 and which transmission rate are 
provided in the measuring procedure . 

(d) The selected transmission procedures BB1, BB2 are 
assigned tables T in two transmission modules UM, which 
are selected by the currently used transmission procedure 
BB1 , BB2 from a majority of tables Tl...Tn that are saved 
in the transmission modules UM . 

(e) The master (M) sends a test signal ts with two 
frequencies and amplitudes for a given time tl, whereby 
the frequencies and amplitudes and the times are 
determined by the table T. 

(f) In the slave (S) the amplitudes a of the received 
test signal ts are measured for individual frequencies 
and the phase difference pd of the frequencies of the 
test signal ts are measured using the measuring unit ME. 
The phase difference fd can be used to determine runtime 
lz, which are saved along with the measured values of 
amplitudes a. 
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(g) Then the slave (S) and the master (M) send out a test 
signal ts for the given time t2 . 

(h) The master (M) also determines for each frequency the 
amplitudes of test signal ts and the phase difference pd 
using measuring unit ME and runtime lz. Furthermore, the 
received test signal ts is checked for maximum allowable 
damping . 

If the damping is below that point, the master (M) will 
transmit an additional test signal ts with two 
frequencies and amplitudes for a given time tl to slave S 
via the line L, whereby the frequencies and amplitudes 
and time spans tl, t2 again are determined by the table 
T. 

(i) The evaluation described in (g) and (f) is again 
carried out in the slave (S) . 

The procedures described in e) through h) are repeated 
until the frequencies and/or pairs of frequencies in the 
assigned table T are tested. In this manner, line L is 
tested in a grid of frequencies. In this regard, the 
master (M) stops measuring if a test signal ts frequency 
in the table has too high damping, i.e., line damping. 
Based on a decision table in the master (M) , the slave 
(S) is informed for which new transmission procedures 
BB1, BB2 and at which transmission rate the following 
measurements are to be carried out. The transmission 
modules UM select from the tables T and the measurement 
is assigned. This way several transmission procedures 
BB1, BB2 are tested and transmission rates are tested, 
and frequency ranges that are suitable for data 
transmission in addition to commensurate transmission 
rates are determined. 

To determine transmission procedure BB1 , BB2 with the 
maximum throughput rate, the analysis results are 
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compared with table TD, in which the frequencies and 
frequency ranges are stored for various transmission 
procedures BB1, BB2 for different" transmission rates, and 
then those are determined in which the lowest possible 
damping and runtime distortions occur based on their 
spectrum. The transmission procedure or procedures chosen 
are those in which the tested frequency range have the 
lowest fluctuations in measured damping and runtime lz 
and, moreover, in which the measured noise floor signal 
rs has the least effect on throughput rate. The values 
stored in the tables for the comparisons are determined 
empirically with a wide variety of transmission 
procedures and line properties at different frequencies 
and frequency ranges in test rigs, for example in a test 
setup. The maximum throughput rate can equal the maximum 
possible transmission rate, it can however be lower, in 
particular in the event of heavy interference and/or 
noise floors that necessitate repeated transmittal of 
data containing interference. That means that an optimum 
transmission rate will be determined in which the data 
throughput rate is optimal The maximum data throughput 
rate can also be set at differently measured line 
parameters lp and different transmission procedures BB1 , 
BB2 by, for example, measuring the error rate and data 
packet repeat rate. 

After selecting the transmission procedure BB1 , BB2 , 
corresponding control information sti is sent to 
transmission module UM, where the selected transmission 
procedure BB1 , BB2 is set. The selection of the suitable 
transmission procedure BB1 , BB2 with optimum transmission 
rate can be done with every operation of the transmission 
units UE or at the initial operation of a line L. 

The procedure according to the invention is not limited 
to one embodiment, but can be applied to a wide variety 
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of transmission procedures -- for example different 
single- or multi-carrier frequency procedures with 
different carrier modulations, and for a wide range of 
line types (2-wire and 4-wire line) . 
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Procedure for optimization of data transmission via lines 

In the service area of communications systems and/or in 
the feeder nets of communication networks different 
transmission procedures are used to transmit data, for 
example digitized voice information or Internet data 
information via lines, particularly 2-wire or 4-wire 
lines. Frequently used transmission procedures include 
the baseband transmission procedure and single-carrier or 
multi -carrier procedures. Additional echo compensation 
processes are required for bi-directional data 
transmission via two-wire lines. Modems frequently use 
single- or multiple carrier frequency processes, whereby 
appropriate modulation procedures -- in particular phase 
modulation procedures -- depending on the transmission 
rates to be achieved, are applied. 



Modems use a default transmission rate that is reduced 
during temporary interference, which causes a sharp drop 
in transmission quality. Once the interference is 
eliminated or repaired, the modem returns to the original 
transmission rate. 

The invention seeks to improve transmission via lines, in 
particular service lines to communications systems. This 
task is accomplished by the features of Claim 1. 

The essential aspect of the procedure according to the 
invention consists of being able to determine and store 
at least one transmission procedure with a transmission 
rate representing the maximum throughput rate for 
different line parameters of lines. 



Current line data transmission via a line measures line 
parameters and a given transmission procedure selects a 
given transmission rate with the best match between 
measured and stored line parameters. In this respect, the 
line parameters are represented by line damping and 
runtime and by interfering signals on a line -- Claim 2. 

The basic advantage of the procedure according to the 
invention consists of achieving optimum use of a line or 
service line by determining maximum data throughput 
because in the event of error- free maximum data 
throughput, data throughput depends on the transmission 
procedure used on a given line or transmission line with 
interfering signals. In this context, the highest 
transmission rate with a given transmission procedure 
does not equal the greatest data throughput . 

Additional advantageous embodiments of the procedure 
according to the invention, in particular with regard to 
determining maximum data throughput rate and line 
parameters and advantageous transmission procedures can 
be found in the claims below. 

The procedure according to the invention is described 
below using a drawing. 

The drawing shows a block diagram with a feeder network 
AN of a communications network KN, representing, for 
example, an ISDN communications network or a data 
communications network such as the Internet. A two-wire 
line L is supplied with the AN service network, with a 
transmission unit UE connected to both ends in the 

example this is represented by several lines. A 
transmission module UE is supplied and connected to the 
line L and the communications transmitter KE in the 
transmission unit UM, whereby the transmission module UM 
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can, for example, take the form of two transmission 
procedures such as two different baseband procedures BB1 , 
BB2 with an echo compensation procedure. Alternatively, 
for example, single- or multi-carrier frequency 
procedures such as the OFDM transmission procedure, are 
possible. A measuring unit ME connected to the line L and 
a control unit ST are provided in the transmission module 
UM to measure the line parameters lp of line L. 

In the lower area, a dotted line represents the 
transmission units UE to illustrate the exchange of 
information . 

A preamble P is sent between the transmission modules UM 
before determining the line parameters (lp) and a 
procedure is used to switch the two transmission modules 
UM to the measuring procedure. In this connection, the 
preamble P information and the procedure are determined 
using a low transmission rate compared to the following 
measuring procedure and a simple transmission procedure - 
- for example two- stage phase difference modulation or 
binary frequency modulation --, so that transmission of 
information is assured even along lines L with low 
transmission quality, whereby the echo compensation 
procedure is switched off for a two-wire line L. 

Measuring the line parameters lp, i.e., the measuring 
procedure, can be performed as follows: 

(a) a transmission module UM is designated as master (M) 
or as master transmission module UM (M) -- preferably in 
communications system KS -- and the other transmission 
module UM as slave (S) or decentralized transmission 
module UM (S) . 

(b) In each of the two transmission modules UM, the 
interference in line L, i.e., the noise floor signal ts, 



J, D O R 4-;B .LI ,;i -9 ,„ O .1. O O Ini; 



is measured using measuring unit ME, analyzed for 
amplitude and frequency, and the results of these 
analyses saved. Based on the results of the analysis, the 
master (M) makes an initial selection for a possible 
transmission procedure BB1 , BB2 . If the noise floor 
signal rs contains high-level signal frequencies, a 
transmission procedure BB1, BB2 is initially selected at 
which these signal frequencies produce no interference. 

(c) Using a transmitting preamble P, the slave (S) is 
informed by coded information which transmission 
procedure BB1, BB2 and which transmission rate are 
provided in the measuring procedure . 

(d) The selected transmission procedures BB1, BB2 are 
assigned tables T in two transmission modules UM, which 
are selected by the currently used transmission procedure 
BB1, BB2 from a majority of tables Tl...Tn that are saved 
in the transmission modules UM . 

(e) The master (M) sends a test signal ts with two 
frequencies and amplitudes for a given time tl, whereby 
the frequencies and amplitudes and the times are 
determined by the table T. 

(f) In the slave (S) the amplitudes a of the received 
test signal ts are measured for individual frequencies 
and the phase difference pd of the frequencies of the 
test signal ts are measured using the measuring unit ME. 
The phase difference fd can be used to determine runtime 
lz, which are saved along with the measured values of 
amplitudes a. 

(g) Then the slave (S) and the master (M) send out a test 
signal ts for the given time t2 . 

(h) The master (M) also determines for each frequency the 
amplitudes of test signal ts and the phase difference pd 
using measuring unit ME and runtime lz. Furthermore, the 
received test signal ts is checked for maximum allowable 
damping . 



If the damping is below that point, the master (M) will 
transmit an additional test signal ts with two 
frequencies and amplitudes for a given time tl to slave S 
via the line L, whereby the frequencies and amplitudes 
and time spans tl, t2 again are determined by the table 
T. 

(i) The evaluation described in (g) and (f) is again 
carried out in the slave (S) . 

The procedures described in e) through h) are repeated 
until all of the frequencies and/or pairs of frequencies 
in the assigned table T are tested. In this manner, line 
L is tested in a grid of frequencies. In this regard, the 
master (M) stops measuring if a test signal ts frequency 
in the table has too high damping, i.e., line damping. 
Based on a decision table in the master (M) , the slave 
(S) is informed for which new transmission procedures 
BB1, BB2 and at which transmission rate the following 
measurements are to be carried out. The transmission 
modules UM select from the tables T and the measurement 
is assigned. This way several transmission procedures 
BB1, BB2 are tested and transmission rates are tested, 
and frequency ranges that are suitable for data 
transmission in addition to commensurate transmission 
rates are determined. 

To determine transmission procedure BB1, BB2 with the 
maximum throughput rate, the analysis results are 
compared with table TD, in which the frequencies and 
frequency ranges are stored for various transmission 
procedures BB1 , BB2 for different transmission rates, and 
then those are determined in which the lowest possible 
damping and runtime distortions occur based on their 
spectrum. The transmission procedure or procedures chosen 
are those in which the tested frequency range have the 
lowest fluctuations in measured damping and runtime lz 
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and, moreover, in which the measured noise floor signal 
rs has the least effect on throughput rate. The values 
stored in the tables for the comparisons are determined 
empirically with a wide variety of transmission 
procedures and line properties at different frequencies 
and frequency ranges in test rigs, for example in a test 
setup. The maximum throughput rate can equal the maximum 
possible transmission rate, it can however be lower, in 
particular in the event of heavy interference and/or 
noise floors that necessitate repeated transmittal of 
data containing interference. That means that an optimum 
transmission rate will be determined in which the data 
throughput rate is optimal The maximum data throughput 
rate can also be set at differently measured line 
parameters lp and different transmission procedures BB1, 
BB2 by, for example, measuring the error rate and data 
packet repeat rate . 

After selecting the transmission procedure BB1, BB2 , 
corresponding control information sti is sent to 
transmission module UM, where the selected transmission 
procedure BB1, BB2 is set. The selection of the suitable 
transmission procedure BB1, BB2 with optimum transmission 
rate can be done with every operation of the transmission 
units UE or at the initial operation of a line L. 

The procedure according to the invention is not limited 
to one embodiment, but can be applied to a wide variety 
of transmission procedures -- for example different 
single- or mult i -carrier frequency procedures with 
different carrier modulations, and for a wide range of 
line types (2-wire and 4-wire line) . 



Claims 

1. Procedure to optimize data transmission via lines (L) 

- wherein for different line parameters dp') of 
lines (L) at least one transmission procedure (BB1, BB2) 
with at least one of the represented maximum data 
throughput rates transmission rates is determined and 
stored, 

- wherein its line parameters (lp) are measured 
using at least one transmission procedure (BB1, BB2 ) via 
a line ( L>) 

- wherein a given transmission procedure (BB1, BB2 ) 
is selected with the transmission rate at which there is 
greatest compatibility between the measured and stored 
line parameters (lp, lp ' ) . 

2. Procedure according to Claim 1, in which the line 
parameters (lp) are represented by the line's damping and 
runtime (lz) and by an interfering signal (rs) on a line 
(L) . 

3. Procedure according to Claim 2, wherein the runtime 
(lz) is determined by measuring the phase difference (pd) 
between two signals (ts) , one of which generated using a 
transmission procedure (BB1 , BB2 ) with different 
frequencies . 

4. Procedure according to one of the previous Claims, 
wherein the maximum data throughput rate for different 
line parameters dp') is determined with different 
transmission procedures (BB1, BB2 ) and transmission rates 
by selecting those transmission procedures (BB1, BB2) in 
whose frequency range the line parameters (lp) of damping 
and runtime (lz) show the lowest fluctuations and in 
which the interfering signal (rs) has the least effect, 
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and the line parameters (lp') representing the maximum 
throughput rate are stored. 

5. Procedure according to one of the previous Claims, 
wherein prior to the beginning of a data transmission, a 
measuring procedure is initiated with which 

(a) one end of the line (L) is set as master (M) and the 
other as slave (S) , 

(b) prior to measuring the line parameters (lp) , the line 
(L) noise floor (rs) is measured 

(c) after the master (M) measures the noise floor, a 
transmission procedure (BB1 , BB2 ) is selected and the 
slave (S) is informed. 

(d) using stored line parameters (lp) for the selected 
transmission procedure (BB1, BB2 ) from the master (M) , a 
given test signal (ts) is emitted with two different 
frequencies and the test signal's (ts) line parameters 
(lp) are measured by the slave (S) , followed by the slave 
(S) transmitting a test signal (ts) to the master (M) , 

(e) the master (M) checks the damping of the test signal 
(ts) and depending on the damping measured, additional 
test signals (ts) are sent to the slave (S) 

(f) steps (d) and (e) are repeated until the stored line 
parameters (lp) are run through, and 

(g) the measured line parameters (lp) are compared to the 
stored line parameters ( lp 1 ) and set depending on the 
result of the comparison between transmission procedure 
BB1, BB2 and the transmission rate. 

6. Procedure according to Claim 5, wherein the stored 
line parameters dp 1 ) are stored in tables (Tl...Tn) , 
whereby the tables (Tl...Tn, TD) are assigned to the 
different transmission procedures (BB1 , BB2 ) with 
different transmission rates, and the selection of a 
transmission procedure (BB1, BB2 ) to determine the line 
parameters (lp) and to determine the transmission 
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procedure with the maximum throughput rate by comparing 
the determined line parameters dp) with the line 
parameters dp') stored in the tables (Tl...Tn, TD) . 

7. Procedure according to one of the previous Claims, 
wherein a transmission unit (UE) is connected to each end 
of the line (L) , whereby one transmission unit (UE) is 
connected to communications terminal equipment (KE) and 
the other transmission unit (UE) is connected to a 
communications system (KS) . 

8. Procedure according to one of the previous Claims, 
wherein the transmission procedures (BB1, BB2 ) are 
represented by synchronous and/or asynchronous baseband 
transmission procedures (BB1, BB2 ) or by a single- or 
multi- frequency transmission procedure 

10. Procedure according to Claim 9, wherein the AMI, 
HDB3 , coded diphase or 2B1Q procedure is provided as 
baseband transmission procedure and the QAM procedure 
with different number of stages and the phase difference 
procedure are provided as carrier frequency transmission 
procedures . 
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Summary 

Procedure to optimize data transmission via lines 

For different line parameters dp 1 ) of lines (L) at least 
one transmission procedure (BB1, BB2 ) with a transmission 
rate representing the maximum throughput rate is 
determined and stored. . In a current data transmission 
via a line, its line parameters (lp) are measured and the 
transmission procedure (BB1, BB2 ) is selected with the 
transmission rate at which the greatest agreement is 
determined between the measured and stored line 
parameters (lp, lp ' ) , i.e., a maximum data throughput 
rate . 
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Priority Claimed 


19935997.0 DE 
(Number) (Country) 
(Nummer) (Land) 


30.07.1999 M n 
(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


(Number) (Country) 
(Nummer) (Land) 


□ □ 

(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


(Number) (Country) 
(Nummer) (Land) 


□ □ 

(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


Ich beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug aller unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem Anspruch 
dieser Anmeldung nicht in einer fruheren 
amerikanischen Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der Zivilprozefiordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1.56(a) meine Pflicht zur Offenbarung von 
Informationen an, die zwischen dem Anmeldedatum 
der fruheren Anmeldung und dem nationalen oder PCT 
internationalen Anmeldedatum dieser Anmeldung 
bekannt geworden sind. 


I hereby claim the benefit under Title 35. United States 
Code. §120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 
§122, I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1 56(a) which occured between the filing 
date of the prior application and the national or PCT 
international filing date of this application 


PCT/DE00/02505 


28.07.2000 


anhanqia pendina 


(Application Serial No.) 
(Anmeldeseriennummer) 


(Filing Date D, M, Y) 
(Anmeldedatum T, M, J) 


(Status) (Status) 
(patentiert, anhangig, (patented, pending, 
aufgegeben) abandoned) 


(Application Serial No.) 
(Anmeldeseriennummer) 


(Filing Date D.M.Y) 
(Anmeldedatum T, M; J) 


(Status) (Status) 
(patentiert, anhangig, (patented, pending, 
aufgeben) abandoned) 


Ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft werden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden konnen. 


I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehend benannten 
Patentanwalte) und/oder Patent-Agenten mit der 
Verfolgung der vorliegenden Patentanmeldung sowie 
mit der Abwicklung aller damit verbundenen Geschafte 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfuhren) 



Telefongesprache bitte richten an: 
(Name und Telefonnummer) 



POWER OF ATTORNEY: As a named inventor, 1 
hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact ail 
business in the Patent and Trademark Office 
connected therewith, (list name and registration 
number) 



And I hereby appoint 



_DJrect--T elephone Calls to: (name and telephone 



Postanschrift:^ Send Correspondence to: 

Morrison and Foerster LLP 
2000 Pennsylvania Ave., NW 20006-1888 Washington, DC 
Telephone: (001) 202 887 1500 and Facsimile (001) 202 887 0763' 



Customer No. 25227 




Voller Name des einzigen oder urspriinglichen Erfinders: 

REINER GIECK ^ 


Full name of sole or first inventor: 

REINER GIECK 


-OlWeTlcPFiTr^es Erfinders 

A 


/ *" Datum 


Inventor's signature Date 


Wohnsilz _ / J 

GERMERING\D 


EUTSCHLAND DeX 


Residence 

GERMERING, GERMANY 


Staatsangehorigkeit 

DE 


Citizenship 

DE 


Postanschrift 

NIMRODSTRASSE 26 


Post Office Addess 

NIMRODSTRASSE 26 


82110 GERMERING 


82110 GERMERING 


Voller Name des zweiten Miterfinders (falls zutreffend): 


Full name of second joint inventor, if any: 


Unterschrifl des Erfinders 




Second Inventor's signature Date 


Wohnsitz 


Residence 


Staatsangehorigkeit 




Postanschrift 


Post Office Address 







(Bitte entsprechende Informationen und Unterschriften im 
Falle von dritten und weiteren Miterfindern angeben) 
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